Abstract. The 
Introduction
The currently developing Web 2.0 applications like Amazon Kindle Books Highlighting, Facebook, Google Plus, LinkedIn, Orkut and Twitter have opened the appetite for sharing more and more information on the Web and profiting from the other's information sharing. Turban [18] lists the characteristics of the Web 2.0 applications: gaining benefits from the collective intelligence of users, data is presented in new ways by use of Software as a Service (SaaS) applications like Web services, the Web 2.0 relies on the information generated and controlled by its participators, easiness to construct a new Web 2.0 application, sharing new versions of applications is far more easier than desktop ones, the architecture of "digital democracy" encourages information sharing, easiness to access Web 2.0 applications, emphasis on social networks and computing, support for information sharing and new ways of collaboration, continous (and almost instant) creation of new business models.
Accoring to [16] , the Social Web sites have become in less than three years the most popular activity on the Web, overpassing the trafic on the sites with restricted unethical content, for the first time in the whole Internet industry. The result is surprising, as the traditional search engines did not reach such a performance in a similar period. According to the cited book, Web 2.0 applications offer new opportunities for individuals and businesses to gain new audience (friendship contacts for individuals, clients and customers for businesses). In this context, industry spying through Web 2.0 application has become a reality, thus enlighting both the benefits and the risks of sharing information through Web 2.0 applications.
Althought in its development phase compared to its enormeous potential, the Web 2.0 applications are now used to highlight previous unknown information from the shared data. Russell [17] highlights various knowledge that can be extracted from Facebook, LinkedIn and Twit-ter data. The potential impact of Web 2.0 applications to the business world has motivated us deriving new ways of using collaborating Web applications in order to gain valuable information for both clients and suppliers. It is a real challenge to predict how the new generation of Internet applications (the Killer Apps according to [3] ) will look and act and what types of knowledge could be extracted by mining cloud-based data, considering that large ERP manufacturers are moving to cloud-computing [1] .
The last years' economic turmoil constitutes a real challenge for the small, medium and large entities from all over the world, whose yearly turnovers and profits are seriously affected by the collapse of the aggregate demand. In this context, the finding of a long-term business partner becomes more difficult, as market conditions change rapidly, and so does the financial stability of the business entities.
In this article, we derive valuable knowledge from the infromation shared by business entities in a novel way that the one described in the literature [9] by pointing out the importance of cross-verifications between the business entities. Even if the idea of cross-verifications between parties is not new, the recent developments of the Web 2.0 architectures and the increasing appetite for Information sharing through secured Web tools significantly intensifies the potential of such Business Invisible Web applications.
The article tackles the problem of using Web-based collaborative systems for acquiring Business Ecosystem's Intelligence, by crossverification of financial reports between business partners. The paper is organized as follows: in the subsequent section we review the literature on various topics related to intelligence: artificial intelligence, business intelligence, competitive intelligence, emotional intelligence and social intelligence. We argue the reasons why each of these intelligence-related concepts are not sufficient for overwhelming economic crises when facing globalized complex issues.
Later on, we introduce the concepts of Business Ecosystem (from the literature) and our novel concept of Business Ecosystem's intelligence, which is built upon all of the intelligencerelated terms introduced in the second section. The fourth section presents the architecture of our Large-Scale Collaborative System aimed at sharing information between business entities. The paper ends with presenting the preliminary results of our research and the conclusions of our work.
2 Does intelligence alone suffice for overwhelming economic crises?
The researchers' constant preoccupation for the subject 'intelligence' and its correlated variations has been materialized in a series of definitions and dedicated work. The literature defines intelligence as the ability to comprehend, to understand and profit from experience, or a unit responsible for gathering and interpreting information about an enemy. Intelligence also refers to information about recent and important events [19] .
We shall not provide a thorough research on the definitions of 'intelligence' that we have found in the literature; instead we will focus on a series of correlated terms such as: 'artificial intelligence', 'business intelligence', 'competitive intelligence', 'emotional intelligence' or even 'social intelligence'. This variations on the term 'intelligence' will help us decide on whether intelligence suffice in overwhelming complex economic problems that need a complete rethinking of the business processes.
'Artificial intelligence' (AI) refers to the branch of computer science that deals with writing computer programs that can solve problems creatively or the branch of computer science aimed at creating the intelligence of machines [19] . Other definitions of AI term refer to the field of study concerned with producing computer programs capable of learning and processing their own thoughts' [20]; a machines ability through sensors and software to make decisions [21] .
A widely-accepted definition of 'Business intelligence' states that it denotes the skills, processes, together with the corresponding technologies, applications and practices that are used to support decision making. A thorough definition is found in [22] : an environment in which business users receive data that is reliable, consistent, understandable, easily manipulated and timely. With this data, business users are able to conduct analyses that yield overall understanding of where the business has been, where it is now and where it will be in the near future.
Business intelligence serves two main purposes: It monitors the financial and operational health of the organization (reports, alerts, alarms, analysis tools, key performance indicators and dashboards). It also regulates the operation of the organization providing two-way integration with operational systems and information feedback analysis.
Thorough analyzes of the Business Intelligence applications can be found in the recent monographies of Nitchi [14] and Turban [18] . In our opinion, business intelligence software can provide only a limited insight on the activity of the enterprise. More insights could be revealed from investigating competition's behaviours and its strategic movements, also known as Competitive intelligence.
Many authors have dedicated the attention to study the competition of the enterprise and present various tools for predicting their movements, as a form of Competitive Intelligence [5, 9] . In [9] the author presents a technique for suggesting mergers between the Romanian companies, based on the financial statements previously collected from the external servers and from the dependencies between classes of entities that were previously extracted by analyzing the Web usage search logs. We now pose the question whether these methods are appropriate for overwhelming the effects of the global crisis on the activity of each entity. When tackling issues like business survival, is competition so important as the research literature suggests? Or, instead, cooperation should be more important? We investigate this issue in the following paragraphs of the paper.
When facing complex situations, managers also have to deal with emotions: how people react to good or bad news, how emotions affect their daily life or even their productivity. Emotional intelligence refers to a range of emotional abilities such as: to rein in an emotional impulse, to read one's innermost feelings and to handle relationships smoothly [7] .
In addition, 'social intelligence' is the ability to understand and manage men and women, to act wisely in human relations (according to the definition formulated by Thorndike, cited by [8] ).
By exploiting social intelligence techniques, advanced marketing campaigns could be immagined, based on social network interactions and the immense data flows that are generated by social network sites.
Our question about these intelligence-related terms is the following:
can intelligence alone help businesses overwhelm the difficulties marked by the economic conditions? For instance, competitive intelligence is sufficient or we need something more? Business Intelligence also? In the next section we introduce the term of business ecosystem, then discuss on the intelligence of the Business Ecosystem.
Business Ecosystem, Business Ecosystem's Intelligence
The concept of Business Ecosystem has been introduced by Moore in 1993 and presented as: an economic community supported by a foundation of interacting organizations and individuals the organisms of the business world. This economic community produces goods and services of value to customers, who are themselves members of the ecosystem. The member organizations also include suppliers, lead producers, competitors, and other stakeholders. Over time, they co-evolve their capabilities and roles, and tend to align themselves with the directions set by one or more central companies. Those companies holding leadership roles may change over time, but the function of ecosystem leader is valued by the community, because it enables members to move toward shared visions to align their investments and to find mutually supportive roles [13] (also cited by [15] ).
In [4] , the author defines the concept of Business Ecosystem (BE), by citing the works of Iansiti, Levien [10] and Laudon, Laudon [12] . We adopt the definition from the above-cited researches, then explore some additional refinements found in the literature.
A Business Ecosystem denotes the loose networks of suppliers, distributors, outsourcing firms, makers of related products or services, technology providers, and a host of other organizations [11] .
From these entities, only one or a small number of them dominate the system and create platforms that shall be used by other organiza-tions [4] . According to the work of Laudon and Laudon [12] , examples of such business ecosystems are the Windows platform provided by Microsoft (and the related Windows-based products) and Wall-Mart's management stocks' systems and acceptance of clients' requests [4, 12] . In [10] , the authors affirm that the performance of the above-mentioned entities derives from the success of their respective Business Ecosystems.
We define Business Ecosystem Intelligence as the ability of the Business Ecosystem to anticipate and react to the global changes of the economy in a profitable manner, but considering not only the short and medium-term perspective, but especially the long-term perspective.
In order to clarify the concept of BE Intelligence, we point out that competitive intelligence alone is not sufficient for overpassing financial difficulties. Companies need to know more about their businesses (Business Intelligence), more about the competitors' strategic movements (Competitive Intelligence), but they need to act quickly and maintain positive mood in their environment, both internal and external -the Business Ecosystem (which is called Emotional Intelligence), and create new business relationships (Social Intelligence), by either human personalskills or computer-based skills (Artificial Intelligence). Formally, the Business Ecosystem's Intelligence encapsulates all previous-mentioned intelligence-correlated terms.
In practical terms, we pose the following question: could a Business Ecosystem acquire and maintain abilities such as continuously evolving in terms of long-term profit targets such as not to alter the profit margins of other active ecosystems? We further discuss a way of implementing BE Intelligence by use of Large-Scale Collaborative Systems.
Extracting BE Intelligence by use of Large-Scale Collaborative Systems
The main reason of constructing an architecture of Large-Scale Collaborative Systems is the need of re-establishing trust among the business entities, which has been intensively altered by the constant deterioration of the economic climate in the previous months.
The architecture of the Large-Scale Collaborative System is depicted in Figure 1 . In the followings, we describe each component of the architecture and its role in the system.
The Coordinator serves at collecting information from the Business Entities, which can be done either individually (for each business entity which directly interacts with the Coordinator) or in larger quantities (for the available Information Managers, which collect the information from the Business Entities they serve). The coordinator also has the role of maintaining the appropriate collaborative database and control the access to its data.
The Coordinator's Control function assures that the Business entity i (denoted as ) cannot access the information of the Business entity j (denoted as ) if there is no direct business relationship between and . In the case that there is such a direct relationship, either and can access information concerning their business relationship and not that of another partner (for instance, , where has a business relationship with but not with ). The Information Managers act as intemediaries: they collect information from the Business Entities (which, in turn, outsource to the IMs some of their business services). Each Information Manager can access financial information of the clients and obtain cross-validation on the clients' partners corresponding financial information exchanges.
The Business Entities can either directly access the system (in the case they act independently) or through an associated Information Manager. A medium or large Business Entity would prefer a direct access to the LSCS (the top-right and bottom-right angles of the image), whilst a smaller one would choose to outsource some of its financial needs to an Information Manager. The Figure 1 also enlightens the interactions between the Coordinator, the Information Managers and the Business Entities.
The proposed architecture is similar with the one expressed in [2] , where a participatory architecture for indexing the Invisible (Deep or Hidden) Web is sketched. Even if placed in a rather different context, the aim to bring to light extremely valuable information from the Invisible Web is similar, with the sole purpose of conserving the sensitive confidential information (list of clients and suppliers of an entity and their trans- actions values within a certified period). Our current approach mines the information from the Hidden Web, as the architecture is implemented through SaaS Web services. In addition, medium and large Business Entities can directly access the system by uploading the required informations to the collaborative database.
The type of information that can be shared through such systems is summarized below:
National transactions Implemented in various
European States (the 394 Declaration in Romania and the 340 and 347 Informative Declarations in Spain summarize the transactions between the VAT payers in the country of residence. The declaration is mandatory and subject to cross-verifications from the Fiscal Authorities. The sharing of the information through the proposed LSCS should minimize the errors between parties.
Community transactions
The Declarations 390 implemented in several EU states summarize the transactions between VAT payers in the EU Community. The difficulty comes from the fact that the declarations are built on different currencies, both EUR and non-EUR.
Community statistical reports The Intrastat
reports are mandatory for EU companies whose exchanges are above a certain threshold.
Results
We have concluded the implementation of the LSC system's architecture in the late 2010 and we expect to achieve promising results of crossvalidation of the concept of business dependencies, a term presented in [9] . Our Coordinator's DB now maintains information on more than 500 entities (both Information Managers and Medium/Large Business Entities), which periodically use the Collaborative System in order to obtain cross verifications of their halfyearly financial statements. We expect even more promissing results in the future, as the previosly half-yearly financial statements are due to be submitted monthly by the Medium and Large Business Entities, starting the beginning of 2012.
From the whole Collaborative DB, 41 entities have used the system at the end of the first semester of 2007; 62 -second semester of 2007; 28 and 46 -2008; 57 and 42 -2009, 49 -for both first and second semester of 2010 (gaining more than 40.000 companies in the Business Ecosystem), 96 for the first semester of 2011, collecting an all-time high Business Ecosystem of more than 89.000 business entities, and 94 for the second year of 2011, collecting a Business Ecosystem of more than 48.000 business entities (in less than a month after the deadline of the financial report -January 25th). The potential of such Collaborative systems increases with the introduction of Large Entities, which can bring into the system their Business Ecosystem, thus the overall collaborative system's Business Ecosystem significantly broadens.
We expect to increase the number of acceptants as more advanced security techniques are introduced in the LSCS implementation. Mining Business Invisible Web data consists in classifying each -transaction into ( )-( ) transaction and computing business dependencies between classes of business entities. The approach is an improvement compared with the one expressed in [9] , as in our case we know exactly who is the buyer and who is the seller, whereas the Web-search log-based dependencies [9] cannot know which one is the buyer and which one the seller, as their dependency graph is not-oriented.
Our proposed architecture of LSC system can also act as an early-warning system (whose importance in the difficult economic period has been thoroughly shown in [6] ). We believe such an early warning system should also share other types of information.
Conclusions and Future Works
In this paper, we have presented a method for acquiring business ecosystem's intelligence by sharing private business information through Large-Scale Collaborative Systems.
Our aim was to build an automated system capable of re-establishing the trust and reputation of the business entities and contribute to the reconsolidation of the local, national, or even, the global economic demand by pointing out the knowledge that can be extracted from highpotential data that is left forgotten in electronic databases.
As future work, we intend to investigate the opportunity to exchange other categories of information through the LSC system: prices, quantities of stocks (for supporting supplier-client operational decisions) or information on available employees (for outsourcing purposes).
